(13) 



m 




Patent Offk* 



•Office pwixr* 



iii) EP1 886 580 A1 
EUROPEAN PATENT APPLICATION 



(43) Date of puhfajon; 


(51) mt CL: 


13.02.2W Bulletin 2mm? 


A23G W2$t2**<*$ 


(21 ) Application number: 071 13340.2 




(22) Date of filing: 








AT BE BG CH CY CZ DE OK EE ES FJ PR G8 


Bedford Bedfordshire 11 Q /GB^ 


HO IF IS iT U 1 7 f y £ V f/SC &ST PS PT 




srsKTR 


} f "j, * v*?;^/; ?l«.J-l v%J.' * - -jv(JJ|V*v r*wH ! 


Designated Extension States: 


Unilever Patent Group 


AL BA-BRMKYU 






Sharnbrook 


HOI Pnnntv 1 tf$ Gft ?80ft FP 061187^ 


R^fftttT MK44 16 H ff>KV 


(71) Applicants: 




♦ UNILEVER PLC 




London E£4P 48Q (GB) 




Designated Contracting Spates: 












301 S AL Rotterdam {HL} 




Donated Contracting Siates; 




AT BE 8Q CH €Z DE OK EE ES R FRGft HU IS fT 




U LT LU tV NL Ft FT RO SE SI SK TB 





(54) Process arid apparatus for the manufacture of frozen aerated products 



(57) 

products compnsing;::provj^!n0 : two forming elegants, 
pFOVfc&tg a? -least one open cavity on 3 surface of each 
fpmVir^^^rrieni. proving means for fisimgsatei: 
cavities wHh'a-frozBrt aerated rn&grsai at atempera&ire 
higher ihm the temperature of the -tofrniftg elements, fill- 
tag two cavities, one or? each fencing element, with a 
frozen aerated maienal having an overran of between 



10% and 130%, allowing the frozen aerated materia to 
expand 'outside &s cavity and moving the two cavities 
opposite on-:? another so that me frozen aerated catena? 
in each cavity ts pressed against the froze?? aerated ma- 
tenal in the other cavity, a ^ck is placed between the 
two fiifed cavities. 
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Pteid of the Invention 



|0Q01| Tlis present inversion relates to a process snd ■£ ■ 
an apparatus for the manufacturing of frozen aerated 
pfodtEGtSiThd present invention more psrlicu&rSy relates 
to the manufacturing of shaped products such as ice 
cream on & stick. 

■to 



[0002] £c« cream products on a stick have been known 
for deeades> They are ndm^ily ppodtiGed by; : extrijdihg 
sn {c§:cream ?o§ end cutting itperpendteuiahy, asftckJs 
"then inserted in the product : : leading to an ice cmm\ on 
b. stick which can then be,Jori8Kanipte >: ceated : wtft choc- 
olate and then wrapped m Individual packaging. 
P>03) Thiebasic^ 

duction $ complex shapes sines ft relies or- the perpen- 
dicular cutting of an e>ctry ded. teg, 
[0004] Other technologies have been: proposed 
wherein ice cream is injected in a mould made of two: 
halves, 8 stick is then introduced and the product 'is then 
deenouided p&rgofeh 

:[O0O§] M these technologies mfy en fins! producing 
the ice -cream product, then a stick is added it leads to 
having to Introduce by bruie force a stick ;n anlce cream 
whereas this fee cream can, for example contain inclu- 
sions (chocolate' nuggets. a^rnonds } , etc..,}. This can 
cause signtem streeiy : rai damage when : the stick/hits 
aft snoiuslon. 

P006J More recently, a process was proposed a- proc - 
ess tor the manufacturing oi frozen aerated products 



(a) providing two separate forming elements , 

ip) providing at feast one open cavity on a surface 

of each terming sfemem, 

(c) providing fi&ng efevkia 
a frozen aerated; material. 

(d) tilting two cavities, one oh each forming < 
with a frozen ae^ed materiai, . 



wherein 

a, aUeast one of the cavities is filled with a frozen 
aerated product having an overrun of between 30% 

and 130% ; . 

b. this product is then avowed: to expand outside its 
cavity, 

C; the two .cavstles are then moved oppose one an- 
other and the frozen aerated product in each cavity 
is pressed against the frozen aerated product in the 
©the^ em'fty. 

px?7] TOs later process presents many advantages, 
it particularly aiiows tor the production of oomplax shapes: 



(true 3- d?ms nston al products} at s very high production 
rate. Nonetheless, products obtained through this proc- 
ess have either no stlcK or a stick ss added to the: product 
after it has been removed f rem the mould, leading again 
to the problems already mentioned, .srsd relating to the 
difficulty to introduce a stick in an ice: cream, parta&rfy 
when it contains, inclusions. 

Tests and definitions 
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8J Frozen aerated product; shall mean a frozen 
confection as described in ICE CREAM • Fourth BMof\ 
- W 3 Arbue&e ■- Chapman ^ Hsji - pages 297 to a 12. 

*s Temperature of the rollers: 

[0009] The reiser temperature is measu red by a resish 
ance temperature probe situated § mm: beneath thfc-suh- 
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B rief d eserfotton of the inventjo.fi - 

[0010] It is a first object of the present invention to pro- 
vide a process for the menufactu ; ring of frozen aerated 



(a) providing two forming: elements, 

(p) providing at- least one open cavity on a surface 

of each forming element, 

(c) providing filling means forcing said cavities with 
a: frozen aerated matehet era temperature higher 
than the temperature of the forming elements, 

(d) hliing two cavities, one on each terming; element 

: with a frozen aerated material having an -overrun of 
between ! 0% and 1 30% . 

(e) allowing the frezen aerated materia! to expand 
eutside its -csvfry and moving the two cavities oppo- 
site ene another so that 

(f) the frozen aerated 1 material In each cavity is: 
pressed against the frozen aerated materia? tri the 
other cavity 

characterised in J hat a sticK ie pteed between 
the two fliied eevities after step (d) and before step (f) 



(001 1 1 Preferably, The two separate forming elements 
are a pair of roiiers with parallel axis wherein each reiier 
has a multiplicity of open cavlheson its so dace , 'he ro it era 
ooonter-rotatlng: so that respective cavities in the two 
fonning elements ]le opposite one another andthe kozm 
$P aerated matenai In a cavi^ of s first roller is; pressed 
egalnst thefrozen aerated matehetJn-en epposfte cavsty 
of s second rolier. 

PQI £j Preferabiy, the Gverrun of the frozen aerated 
materia? is ebove 50%, more preferabty above 80%, 
{QOI3} Preferab^, the temperature of the forming ele- 
ments are cooled with liquid n^regen end are at atom- 
persture below -.B&d more preferably below tQQ^C, 
even more- preferably below --130*C if the forming eie- 
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meats are made of stai^ess steal. 
£0014] Preferably, the frozen aftsted product is at a 
: t^^Wi«-6fb$^i^n\'^.0-and -20TC :i preferably be- 
tween and -15*C, even mom preferably between 
^Cand -1: 3"C wh en Med Mo -tha cavfttes; 
[O01SJ Mom preferably, the frozen aerated product 
with a stick stays in contact with one- of She rofiera after 
step (fl it allows Ibr further ^at sxdiangs between the 
rolfer .and the ice cream product, leading to farmer cco;ing 
of tha frozen aerated prfctSucfe'thue ' increasing its dgldfty 
and.fcardfiessandthus its handling s?ithe fcfsowlrjg si^ss 
such as cost) 119 and wrapping, 
£001 Whereas the: two rollers can operate at a con- 
stant rotaiionai speed, ft has bean found advantageous 
to operate at variabie rotational spaed, it has: particu iarly 
been noted that the: f&jng of the eavtti as is greatly inv 
proved if a tolls? .stops, or at least significantly slows 
down, wnHe a cavity \$ f$ed in, Therefore, the- two rollers 
operate at a variable 'rotates! speed, Preferably the ro~ 
tatfooai speed of 3 tdkx is ai its : minimal ysfcje when a 
fusing devleaisovaracavr^ 

vatee when a fusing device is between two cavities. More 
preferably; a miter fs brought to stop when a filling device 
ia over a cavity* 

[001 7] Pr^^fejyalso.tjh.e retatjonsi spaed of both rov- 
ers is at: a mirarnei vate when two ffiled cavities face 
each other, In a most preferred embodiment, e minimal 
rotational speed of bmh rollers Is reached whan, aUhe 
same ifrne f two Hiied. cavities face each other and each- 
tiding device is over a cavity of each roller. 
■ fQ018J ?l is a second object a? me present invention to 

to the ^ 

# two separate forming elements .being a pair of roll- 
era with parallel axis wherein each roiler has a mot- 
tlpisclty of open cavities on Its sotfaca 

# tti^ng means for filling said cavities with a frozen 
aerated material, 

# means for coufstar-rotatsng:: the pair of rollers so 
that respective cavities in the two forming elements 
lie opposite one another and the frozen aerated ma- 
terial fa acavity of:aMt roiteris pressed against the 
frozen mrmti material h an opposite cavity of a: 
second roller, 

charactensed In that 

# each cavity of a pair of respective cavities Is finked 
to an edge of the. roller on which ?i is located through 
a groove 

fcthe groove of a cavity of apair of respeonvacavltlea 
is adapted to face the groove of the respective cavity 
during step if} of the process, the apparatus further 
comprising 

♦closing means adapted to close the grooves when 
the tilling means fit! the: respective cavities 

# stick placing means located 



o to place a stick between the two filled canities 
in step (g) of the process and, 
o to place said stick within a space limited by 
tha respective grooves of tha respects cavities 
s doting step (f } of the process. 

Detsifed descfiptio^ of the Inventio n 

[0019] The present Invention wili be further described 
to vv?th reference to the accompanying: drawings wherein 

.♦.Figure 1 represents a schematic view of an appa- 
ratus according to the present invention. 

* Figure 2 represents a detailed view of a pan of a 
roller of an apparatus according to the present 'in- 
vention. 

• Figure 3 represents a partiai view of an apparatus 
according to the invention 

-.30 [0020] As diseased in the accompanying drawing, the 
apparatus comprises a pair of parallel rollers "I and 2 
having mould cavities 3 defined on their outer cyflndffcaE 
surfaces. A first filing device Is provided for supplying 
frozen aerated product Into the; mould cavities 3 of the; 

^ first mm 1 . A second filling device is provided tor sup- 
plying frozen aerated prodnct into me mould cavmes 3 
of the second foliar 2. The first and second fiiling devices 
may be independent f mm one another, alternatively and 
as discloses in Rgure i, there, may be one singie fiHIng 

:iO 4 device .with two oatpots, one for eaon roiler. Motor: 
means, not shown, are arranged lor counter rotating tns 
two rotters, to move the two surfaces towards one another 
and to press the frozen aerated product In a cavity of the 
first roller against the teen aa rated product situated in 

5£ a cavity of the second rslser. 

[0021] The two rollers which are adapted to counter- 
rotate, are posrtioned to touch each other. By touching 
each other, it is meant a clearance of less than O.tmni, 
The rollers mustbe refrigerated by circulating an appro- 
priate refrigerating fluid, such as i : iCjuid nitrogen, in order 
to have, in operation, a temperature of below -100*0; as 
measured by an internal probe 5mrn beneath the surface, 
{Q022] Each of the iwo fiiilng devices adventageousiy 
comprises a rnanifoid: mounted ir> the dose proximity to 

4S" the roiier cyitndriqa^ sorface, wth : a clearance, in opera- 
tion of below 1 mm. 

[0023] The two; rollers; can be made for example Of aro- 

m\mm or^ainiesaateel andthe surfac 

wrth a coating to Improve hardness (e.g. chromium coat- 
■W. inp}. The mouiid cavities shapes follow the normal rules 

foroemoukiebility. Frefsrably, atfhejevei of mould cavity 

openint^the mould cavity wall is not sobstani'sa^yvei'tical. 

tt thus allows a better expansion of the frozen aerated 

product and a better demouidahiJIty. 
^ [QQ24] As shown in figure 2, there areshailow grooves 

6 at the surf ace of each roiier i and 2 ; iinking each cavity 

3 to the edge of the roiler. These grooves are aoaptod 

to accommodate the ice cream stick 
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[0025] Closing means, not represented, are adapted 
to dose the groove when the Ming means am fi$fig : a. 
cavity in order toavsid leakage daring the fating; Closing 
means may take ympus /f&ms/thg sh-ptest- and pre- 
ferred form is a ftp on the s^ds of the fling means which 
blocks the end of the -groove at tha rote edge when the 
'filling means are lacing a cavity and filling it 
[002^3 3n the preferred embedment dlsobsed on Fig- 
ure 1, two stacks 7 and $ are held ova earner 9.. Carriers: 
are: a sliding fitMci a toothed timing wheel 1 0, wKfcfi 
sfigns the sticks with the top surface of one roller. The 
sticks track-ths mould cavities: but are clear of the moiM 
esviftes ian$ they a^-^fed-;Aft0f : th.e1^r^0;rioz2)e 4, the 
carriers 9 are pushed in, ee that the sticks now lis: on top 
of one mould cavity. The two product halves ins. pair of 
facing cavftes {one on. each roller) then mesial the roller 
nip.. Using the lining wheel 10, products refrain pressed 
against one roller, to extract more heat from this one mm 
ofihe prodiicUieoee^^ 
iitit m rts stick for further haatfej; 

Ex^^e 1 

[002?] The foi lowing Ice cream was produced i% fa 

9.0% vegetable ci* 
4.8% corn syrup 
•0.4% emu; sifter 
0.3% stabilise f 
0.1 % ooiour 
14.1 % sucrose 
7,8*4 s&rp milk powder 
2,7% whey powder 
0.1 % flavour 

■Overrun ;65% c 
Temperature: -10.8C. 

[002Sj The racers had a temperature of -l ?0C and had 
a single iane oteavittes. The roJiers were operated at a 
speed of 82 products/minute with a pause time of 360ms.. 
The vol erne of saqh pair of csvitftss was SSnrl 
[0029J Theproduct iialvee warn f irmly adhered togeth- 
er and to the stsck. Holding the product by the stick and 
shaking vigorously op -ano v dowo by hand forM seconds 
tailed to dislodge the product, 

[0*330] In this example, the cavities were Mm with: 

70% wt/wt ice; cream as in e^ampie 1 
XB% wt/wt caramel sauce 
16% vfiktlmts. 

[0031.3 The ice cream had m overrun of 78% and a 
temperature of-11,?C. : 



[0032] Sauce recipe: 

: sucrose 2&S% 
§ com syrup 29.4% 
vegetable oil 11.. 8% 
stabiliser 0,5% 
water 1 7 1 % 

*Q Temperature:: 18.8C; 

[QD33] The eauce flow rate adjusted to give correct 
weight, ratio with .'see cream: and ooextroded with the ice 
cream through the same. filling nozzle, 

n Nuts: 

[DG34] Ghocoiaie-coated aimpnds with an average di- 
ameter of 8mrn were feci and mixed into ice cream up- 
stream of the cold rollers: machine. 
w [0035] The miters had a temperature of 470G and had 
a singte lane of cavto. They ware operated at a speed 
80 products/mimrte with apanse time of 375ms.. The 
volume of each pair of cavities wee ssmi. 
[003$] The product haivee were well adhered together 
and to the stick. When m$ product was held vertically by 
the stick (stick mghest), all products were retained on the 
slick for etleast one minute. 



^ Claims 

1. Process tor the manufacturing of frozen aerated 
products comprising; 

38? (a) providing two fonTimg eiementa, 

(b) providing at (east one open cavity on a so;r- 
face of each forming element, 

(c) providing fiifing means for fling said cavitiss 
with a frozen aerated maieriai at a ternperature: 

^ higher than the temperature of the forming ele- 

ments, 

(d) filing two cavities : one on each forming ele- 
ment with a frozen aerated: materia: having an 
overrun of between 10% and 130% : 

<5 (e) avowing the frozen aerated material to ex- 

pand oof side its cavity and moving the two cav- 
ities opposite o ne anothe r so that 
(fjltje frozen aerated materia! in each cavity is 
pressed against the frozen aerated matanai in 

3®- the other cavity 

(g) chamcter^^d in that a stick is placed be- 
tween the two fsned eav&es . after step id) and 
before step (f? 

•ss- 2. Process rooming, to sMm t-wt^reiirthe two sep* 
aratsforming elements are a pair of roilers with par- 
aifeiaxis wtjerein-each revert] as a moit iplicky of open 
cavities on its surface, the rollers counter-rotating so 
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•that respective cavities inthe two forming eleniants 
lie opposite ooe anottw ana* Ehef rozsn aerated raa- ; 
ierM Srt- a cavity of a first roller is passed against the 
ff<jzen aerated ftttterte! in an opposite csv% of a 
second roster, s 

3, Prceess according to claim f or 2 wherein the fere- 
pandora of the formlrvg slemenis are coaled with Hq- 
usdetogen and are- at & temperature :befow -S0*C, 

4, Process according to cfalro 2 wherein :ne froze rr aer- 
ated pro-duct with a stick stays In contact svsth one of 
the rulers after step (f), 

5, Apparatus for operating; the process aa;ordirjg to ?s 
dstfcrs -2 to 4 comprising. 

#two separata forming elements betng a pasr 
of rollers with parallel axis wherela each roller 
has a ftuftlpfc% of open cavities or? its surface ?o 

• fitting means for Ming said cav&es wsth a fro- 
zen aerates d mats fiat 

• means for : a3cnter<c:tatifig the pair of rosters 
so thai respective cavities -Intha £wo farraing e;i- 
orients lie opposite one another and. the' frozer; ^ 
aerated malaria* in a. cavity of a first: roller is 
pressed against the frozen aerated material ik 

an opposite cavity of a second rosier. 

characterised m thai 

* each cavity of a pair of respective cavsties Is 
linked to an edge of the roller on which' it is lo- 
cated through a groove 

* the groove of a cavity of a pair of; respective 
cavities.^. adapted to face the groove of the re- 
spective cbv% durmgssepjf} of the process, the 
apparatus further comprising 1 

• closing means adapted to dose the grooves 
when the filling tn^ms fU the respective cavities 

# .stick -placing means located 

o to place a slick between the two fii:ed;oav- 
ftjee In step (§) of the process and, 
o to piece said sttek within a space limited -*- T 
by the respective grooves of the respective 
cavities during step (0 of the process. 
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